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ABSTRACT
Cooperative Housing for M.I.T.
by Gwenyth Anne Jones
Submitted to the Department of Architecture on May 16, 1975,
in partial fulfillment of the requirements for the degree of
Master of Architecture.
This thesis includes a detailed program for a new,
"non-standard" style of living and its attendant physical
requirements, a series of attempts at design solutions for
this program (including presentation of selected work and
discussion of design methods), and a summary and evaluation
of this work at the termination of the project.
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I. STATEMENT OF OBJECTIVES
The intent of this thesis was to be a continuous learning process,
not just an exposition of skills already acquired. The main aspects of the
work were the following: 1) to develop a detailed program to express a
style of living and propose physical requirements for it; 2) to create a
design for a series of structures that would be responsive to these require-
ments, physically and economically reasonable, and esthetically pleasing;
and 3) to use the processes to develop for myself an appropriate design
methodology. An exposition of these objectives follows.
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I. A. PROGRAM OBJECTIVES
My intent in writing this program was twofold. First, I wished to
list a series of social objectives which would define a rather new, non-
standard style of living. These social objectives were based, in part, on
existing and workable examples, the kibbutzim of Israel, university coopera-
tive living houses, current communal life styles, and, in part, on my own
ideals and experiences in living with other people. Additionally, I wished
to make a detailed list of the physical facilities which would be required
by this style of living and estimates of the space these facilities would
need. This part of the program would also suggest a system for the organiza-
tion of these spaces.
The concept for this project originated in an architectural design
course taught by Abraham Wachman, who suggested the idea of applying
kibbutz-style living, which has been successful in rural applications, to
an urban context. Part of the success of the kibbutzim is a result of the
common focus of life, the cooperatively-worked farm. To accomplish the
transformation of this life style to the city and to create a successful
community of people living together, we felt that it would be necessary
for the participants to have a shared background in their lives, such as a
place of work or study. My choice for this unifying factor was association
with the M.I.T. community.
There were several reasons for this decision. This is the context
with which I am most familiar: I grew up in a university community, and I
had spent over five years at M.I.T., both as an undergraduate and graduate
student. The university's position in the community and the world is
traditionally that of innovator of new ideas. Hopefully, the people asso-
ciated with it would be among those most receptive to experimenting with
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the proposed style of living. Among all the people in the M.I.T. community,
there are many with divergent backgrounds. This ensures a wide sample for
testing the viability of the plan. If the scheme were successful, I felt
that this association (with M.I.T.) would be valuable for disseminating
the concept. The existing channels for publication of ideas, the prestige
of the university, and the transience of the population, particularly
students, would all help to spread the word. Finally, M.I.T.'s presence
creates a great demand for housing in the neighborhoods surrounding it.
This alternative place of living is intended to be sufficiently attractive
to reduce this demand.
The general rationale for the chdice of communally-oriented
housing, where people live together in a sharing way, is that I felt that
it could improve several aspects of the quality of life in the city. Many
complaints are made about the anonymous character of city life; living in
this large cooperative with other people who have some similar facets to
their lives would help provide the individual with a community identity.
The existence of this cohesive group would allow it to provide special
services. Recreational facilities, crafts workshops, child care centers,
etc., could be supported. And the community would be a ready-made unit
with ample purchasing power for buying cooperatively. In terms of physical
condition of the buildings, quality and amount of living space, and proxi-
mal outdoor spaces, there would be physically better housing than is
currently available in the surrounding neighborhoods. Sharing maintenance
tasks would give the residents a feeling of participation in the community,
and also reduce the burden of each individual. The self-help aspects,
cooperative buying, and the large size of the total community would all
work to reduce the cost of living.
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A number of social amenities would also result from living in this
housing. On a large scale, there would be opportunities to meet people of
different backgrounds and ages--the iconoclasm of both dormitories and the
suburban upper middle class bedroom communities would be impossible. Living
together and sharing both responsibilities and avocations would create a
greater rapport between the various strata of university personnel: individ-
uals would be seen in other roles than just those of student, staff, or
faculty. On a smaller scale, an individual's feelings of isolation could
be prevented by organizing daily living activities and spaces to accommodate
family-sized groups.
Concomitant with objectives to be achieved partially as a result
of the "communal" or cooperative style of living were the following general
goals:
1. Ample privacy for individuals should be provided,
while at the same time, interaction between individuals
should be encouraged wherever possible. Opportunities
for family life and family-like social groupings should be
available;
2. The community should do its best to help in the
ecology movement. Facilities and means for recycling of
goods should be encouraged, and all resources should be
conserved whenever possible;
3. Within the limits of economy and present tech-
nology, each individual or group should be allowed the
maximum freedom to change its environment.
These general goals were kept in mind during the writing of the program,
and influenced many of the more specific objectives.
13
Within the general designation of cooperative housing and the three
goals mentioned above, I had a number of more specific objectives. The
cooperative community's program was intended to satisfy the criteria
which were previously stated as reasons for choosing communally-oriented
housing.
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I. B. DESIGN OBJECTIVES
The creation of an architecturally viable design solution was, of
course, my main objective in the design portion of this thesis.
One of the major objectives was to work toward a general solution
with the basic units hopefully useable in applications to various sites.
Thus, I did not wish for design criteria specific to a particular site to
be strongly influential in the design development of the housing units.
Therefore, the units would have to be sufficiently flexible (or enough
alternatives available) to adapt to a variety of site conditions.
Physical Expression of Community. An important criterion for the
general solution was to develop a design that would physically represent
the hierarchical structure of the community which was developed in the
program. This physical representation should be expressed through the
following physical considerations: 1) a choice of a series of spaces whose
projected uses would conform to the program, 2) the scale of these use-
spaces, perhaps differentiated through structure, materials, and physical
size, and 3) the physical arrangement of these elements, defining ranges
of public/semi-public/private use in a logical, useable, and, hopefully,
workable and amenable fashion. The resulting design should, however, not
be so rigid as to prevent some interaction from occurring outside of the
prescribed hierarchical organization.
Construction Techniques. In order to reduce costs, the units for
the general solution should in some way take advantage of modern construc-
tion techniques, such as some form of "industrialized" or pre-fabricated
building parts. Another important consideration in the development of the
design of these units was to achieve as much variety as possible.
Additionally the design would, hopefully, be flexible enough to allow for
some occupant participation and modification of the space arrangement within
the bounds of the criteria of the hierarchical structure and any industrial-
ized construction techniques.
Site-Related Objectives. I also formulated several objectives speci-
fic to my site, which is the former site of the Simplex Cable Co. in the
Cambridgeport neighborhood, largely bounded by Brookline St., Albany St.,
Franklin St., and Tudor St. One of these objectives was to create a site
plan which considers the scale of the neighboring residential community.
The density of the proposed cooperative housing, and the height and size
of the buildings, should be within the range of existing construction. Also,
the new development should not present a closed wall to the neighboring
residential area, but should be fairly permeable, while at the same time
preserving a sense of community within the site. Access to Central Square,
Massachusetts Ave., and M.I.T.--major attractions near the site--should be
a site planning consideration.
Another objective for this site was to achieve adequate and conven-
ient parking space for automobiles without letting them dominate the open
space; and I hoped to separate automobiles and pedestrian traffic as much
as possible, for both safety and esthetic reasons.
Because Massachusetts has fairly long and rigorous winters, it is
desirable to minimize northern exposure, particularly of the individual
work/sleeping areas.
Finally, the site plan should not be monotonous. There should be
a series of outdoor spaces of varying uses, dimensions, and feeling.
For the purposes of this thesis, I have limited the design problem
to the living units. I did not attempt to design the "co-op center" con-
taining the centralized facilities for the community as a whole.
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I. C. DESIGN METHODOLOGY
An important aspect of this thesis was my attempt to find a workable,
personal approach to the problem of how to transform the faitly detailed
and structured program into an appropriate and esthetically pleasing
architectural solution. In my design courses, different ways of making the
"intuitive jump" between the general concept of what a building should house
and do and the physical realization of its design were suggested. These
ranged from (a) the idea of creating specific physical forms that followed
rules for assembly to (almost randomly) generate a structure which would
have the greatest possible potential to house a large number of activities
(in a series of architectonically differentiated spaces), to (b) the idea
of defining a strong (and hopefully appropriate) structural system, such
as a fairly rigid bay system, and making physical definitions within this
framework to accommodate the intended use of the building, to (c) the idea
of immersing oneself in the potential user's needs, and allowing these
considerations to dictate the form of the building within a fairly econom-
ical framework.
I hoped to make some progress toward finding a way of working that
would let me combine the economic and structural feasibility with strong
consideration of the way the building would be used, and still allow
creative and unique solutions.
II. PROGRAM INFORMATION
The format of the general program was designed so that it could
serve as a common frame of reference for a number of people with differing
concepts of cooperative living. This format was developed in a design
course taught by Abraham Wachman and Ram Karmi. The members of the class
were thus not limited to using the same specific program, since the general
program accommodates a broad range of ideas about the meaning of the
cooperative and allows these concepts to be compared on an equal scale.
To organize all of the information, we decided on a number of
parameters which describe the ways the (physical) building would be used,
the services the building and/or cooperative group would provide, and the
quality of life in the cooperative. A range of choices, from extremely
individual-oriented to strongly group-oriented, was provided for each of
the members of the class.
After'selecting (from the choices) the parameters that reflected
my feelings about the cooperative, I defined the hierarchical structure
that emerged from my choices. I also decided on special facilities for the
smaller groups and for the community as a whole. The approximate total
population of the housing cooperative, determined from the site's size and
a density which relates to the proximal neighborhood, influenced these
decisions.
The next step was to make a spatial use relations chart, according
to the method Professor Wachman had described. This led to preliminary
"bubble diagrams." Finally, appropriate area sizes were assigned to the
spaces of which the buildings are comprised. These area sizes were added
up to determine the estimated space requirements per unit, and finally to
estimate the size of the total complex.
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II. A. PROGRAM
The program itself is divided into three sections: premises,
parameters, and other factors to consider.
The premises are statements of intent, which were goals the entire
class felt were important. They were also to be guides for evaluation of
the project.
Each parameter describes a specific aspect of life in the coopera-
tive, and is defined by a range of choices. (This is the point at which
individual differences in the conception of the cooperative are determined.)
The parameters are divided into the following four groupings: 1) basic
living functions, 2) general upkeep of buildings and property, 3) social
services, and 4) quality of life.
The final section--other factors to consider--is a brief listing of
items which are important to consider and allow for in the design process,
but did not seem to be suitable for listing as parameters.
Premises
The following are the three premises, which we felt should be
important considerations influencing both our choices among the parameters
and the design decisions:
Family Life and Social Grouping: whenever possible, the
cooperative should encourage interaction, but also
give privacy where it is needed.
Conservation of Resources: wherever possible, the coopera-
tive should facilitate the conservation of resources
and the recycling of goods.
Ability to Change Environment: maximum freedom should be
provided for an individual to change his/her
environment.
I have modified and explained these goals somewhat in the Statement
of Objectives, Program Objectives section.
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Parameters
Within each parameter, the number 1 choice is the most individually
oriented, the number 10 choice the most communally oriented; other choices
are ranked in between. Although it is feasible to provide 10 choices for
most parameters, we didn't feel it was necessary to specify each one within
the given range. The first eight parameters all concern basic living
functions. A listing of them follows, with my choices starred:
A. Sleeping
1. Individual bedrooms (can double up) with no
particular family or small group clustering
2.
*3. Individual bedrooms (can double up) clustered
in small groups or families
4.
5. Couples or 2-4 singles per sleeping room
6. 6-8 people per sleeping room
7.
8. Barracks-like sleeping facility (10-20)
9. Barracks-like sleeping facility (20-40)
10. Everybody sleeps in one huge room.
B. Bathrooms (Note: Whether or not there are sinks in
each room or scattered public facilities are
independent issues)
1. Each sleeping area has its own full bath
2.
*3. Each family-sized cluster has sufficient separated
baths with 1 tub/l sink/l toilet each
4.
5. Eabh family-sized cluster has one bath with tubs/
sinksttoilets
6.
7. Gang bath for 10-20
8. Gang bath for 20-40
9.
10. Gang bath for entire group.
C. Eating and Serving
1. Individuals handle it themselves
2.
3. Family-sized groups handle it themselves
4.
*5. Dining facilities for medium sized groups with the
possibility of eating elsewhere occasionally
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6.
7.
8. Central communal dining facility with possibility
of eating elsewhere occasionally
9.
10. All eating done in central communal facilities.
D. Cooking and Cleaning Up
1. Individual full kitchen for each person
2. Individual full kitchen for each group of 5-9
bedrooms
*3. Kitchen for medium sized groups (25-40) plus
kitchenette for each group of 5-9 bedrooms
4.
5. Centralized kitchen for entire group plus
kitchenette for each group of 5-9 bedrooms
6.
7. Kitchen for medium-sized group (25-40)
8.
9.
10. Centralized kitchen for entire group.
E. "Living Rooms"
1. Individual or family-sized groups have "home turf"
which is theirs to use with some degree of isolation
2. A range of choices, #1, 4, 6, 8, 10, but mostly 1
*3. A range of choices, #1, 4, 6, 8, 10, but mostly 4
4. Medium-sized groups have "home turf" which is
theirs to use with some degree of isolation
5. A range of choices, #1, 4, 6, 8, 10, but mostly 6
6. Scattered series of living spaces used by entire
cooperative
9. A range of choices, #1, 4, 6, 8, 10, but mostly 10
10. Centralized facility for entire cooperative.
All facilities available at M.I.T.
F. Study/Work (Note: Issue of specialized small group
facilities [ceramics, metal shop, etc.] is independent)
*1. Each person works in his own private space
2.
3. Facilities for each group of 10-20
*4. Facilities for each group of 20-40
5. Facilities for each group of 50-60
6.
7. Decentralized facilities for entire cooperative
8.
*9. Some centralized facilities for entire group
10. Centralized facility for entire cooperative.
All facilities available from M.I.T.
I i
G, Buying
1. Each member of the cooperative responsible for buying for
his own needs
2,
3.
4.
*5. Cooperative buys (and distributes) most common staples;
individuals still responsible for buying many things for them-
selves
6.
7.
8.
9.
10. Cooperative buys all consumer goods as a group.
H. Association with the Outdoors
1. Each individual or small group is closely and pri-
vately associated with the outside
2.
*3. Each individual or small group is closely associated
with the outside
4,
5. Members of a medium-sized group (25-40) share a
common outdoor space
6.
7.
*8. Whole cooperative as a group is associated with a
series of small outdoor spaces
9.
*10. Whole cooperative as a group is associated with a
large common outdoor space.
My choices for all of these parameters express my desire to allow for a
great degree of individual privacy, and, simultaneously, to encourage
interaction of the residents in what I believe to be reasonably sized
groups.
Sleeping and Bathrooms. As a result, I opted for individual bed-
rooms for the most part, with the option of doubles, particularly for
couples and for children. These are to be clustered in small groups of
five to nine bedrooms. This arrangement creates small enough groups so
that people can get to know each other well, and also communication and
cooperation can proceed successfully. It is also not as impersonal as a
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"hotel-style" series of individual rooms. Individual-sized baths were
chosen for privacy, also because they require less floor space than gang
baths with similar facilities, and because I feel that sharing a small bath
with a few others would facilitate each individual's desire to keep it clean.
Eating and Cooking. I think that one of the main occasions for
social interaction would be at mealtimes, so that individual handling of
this would be counter-productive to the goal of fostering community activity.
However, dining in large centralized facilities, such as dormitory dining
halls, has always been very depressing and isolating for me (and for most
of my friends). I feel that a medium-sized group of about 25-40 people
would provide a variety of people and, at the same time, not be impersonally
large. This also seems to be a good-sized group for food preparation. By
dividing into teams of three or four, each person would have responsibility
for preparing food for the group every couple of weeks. Thus indivduals
could retain control over their own meals without having to cook every
evening. Kitchenettes for each small group would be the sites of special
private meals, places for snacks, and for meals not eaten as a group (i.e.,
lunch and/or breakfast).
Living Room. My "living room" choice means the following: there
should be a small living room for each suite of bedrooms, for use by the
people of the suite--a place to gather that's not a bedroom; there should
be a larger main living room for the people who share the kitchen and dining
facilities, for less exclusive interaction; if possible, there could be
scattered living rooms for general use among the housing units; and finally,
in the "co-op center" there should be some large living space(s) for general
interactionand possibly for group events.
Study/Work. Concerning work/study activities: each bedroom should
be large enough to allow its occupant to work there. Additionally, there
should be facilities such as a study and/or workroom for each group of
25-40 people who share living and dining rooms. The "co-op center"
should also have some facilities for study and work.
Buying. The cooperative community will have enough buying power to
be able to buy many items wholesale. Food is one of the most important of
these, and a food co-op (including household items, such as cleaning
supplies) would certainly exist. Also buying co-ops could be organized
for other items as the need arose: furniture, clothing, bicycles, etc,
Outdoors. Living in the city often makes me feel as if the outdoors
has disappeared under the asphalt and concrete. To combat that general
feeling, but still keep the necessary urban density, I plan to try to
provide a seties of outdoor spaces among the housing units for the whole
community, and a large open space or playing field at the co-op center.
Individual and small group access to these spaces should be made as easy as
possible.
Laundry and cleaning, and maintenance are the two parameters which
comprise the section about general upkeep of buildings and.property.
I. Laundry and Cleaning
1. Each member responsible for using conventional
or self-service facilities outside the cooperative
2.
*3. Individual facilities for each small group of
people
4.
*5. Conventional laundromat for large groups of
100-300 people
6.
7.
8.
9.
10. Conventional commercial laundry and dry-cleaning
establishment for entire cooperative.
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J. Maintenance (Note: Adequate facilities for rubbish
recycling must be provided)
1. Each person responsible for cleaning the spaces
he uses
2.
3.
*4. A rotational shared responsibility for shared
spaces
5. A rotational shared responsibility for the
entire cooperative
6.
7.
8.
9.
10. All maintenance done in a centralized way.
For convenience, I chose to include a small laundry room for hand washing,
equipped with sinks, drying racks, and ironing boards, in each bedroom
suite. To reduce costs, and because adequate facilities are not available
in the neighborhood, I chose the option of.a conventional laundromat for
each group of 100-300 people. This should provide enough partonage to
support the costs and quantity of equipment, but not overcrowd it. I think
that the members of the cooperative will feel that they have more of a sense
of belonging to the group if they have responsibilities for maintaining and
cleaning these facilities. Sharing the work makes it less tedious and also
can be a means of getting to know others better. Within each group and its
attendant use-spaces, maintenance chores should be divided up and rotated.
Thus, no one would be stuck with the most obnoxious jobs. Jobs which
require special skills could be done by paid workers, the M.I.T. maintenance
staff, or perhaps by a team of specialists from within the community.
The next group of parameters consists of those defining social
services within the community. They are the following:
K. Transportation
1. Each individual provides his own transportation
2. Private transportation with parking provided
communally
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3.
*4. Individuals may have own transportation/some
parking space provided
*5, Cooperative provides transportation for things
which occur regularly on a fixed time schedule--
going to work, the market, etc.
6.
7.
8.
9.
10. All transportation available from the cooperative
L. Level, Social Counseling, and Medical
1. Everyone makes his/her own arrangements
2,
3.
4.
*5. Some limited services provided by the cooperative
6.
7.
8.
9.
10. All professional services made available by the
cooperative
M. Child Care
1. No communal child care (full!time mother)
2.
3. Informal day eare by medium-sized group
4. 24-hour child care by medium-sized group
5.
*6. Day care provided by cooperative
*7. 24-hour child care provided by the cooperative
8. Day care required for all children
9.
10. 24-hour child care required for all children
N. Education--Children
1. No provision in cooperative
2.
3. After-school education program provided by cooper-
ative
*4. #3 plus kindergarten-nursery provided by the
cooperative
5.
*6. Grade school available (at cooperative)
7. Grade schools required (at cooperative)
8. All education available (at cooperative)
9.
10. All education required at cooperative.
2e(,
0. Entertainment
1. No efforts made--provided outside cooperative
2. Facilities available for informal spontaneous
groups
3.
4.
5.
*6. Fairly extensive activities in some areas
7. Comprehensive activities in some areas
8.
9.
10. Comprehensive activities in all areas.
P. Religion, Sects, and Societies
1. No commitment to a particular group is required
of cooperative members
2.
3.
4.
*5, Groups exist in cooperative, membership is
optional
6.
7.
8.
9.
10. Joining a group is mandatory for each member.
Q. Physical Recreation
1. Each individual provides his/her own facilities
for recreation
2.
3. Some facilities provided for the children by the
cooperative
4.
*5. Limited facilities for all are provided by the
cooperative
6.
7.
8. Facilities for group sports are provided by the
cooperative
9.
10. Extensive communal facilities for all are provided,
indoors and outdoors.
Transportation. Because of the great expense and scheduling diffi-
culties involved, and in order to take advantage of existing public transit,
I did not choose the option that states that all transportation should be
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provided by the cooperative. This would also preclude individual ownership
of automobiles, motorcycles, etc. Cooperative ownership of some cars,
trucks, and buses would provide transport tiecessary for shopping and going
to work, and for groups going on excursions. I also feel that individuals
should have the option of owning cars. Parking space to accommodate these
vehicles would be necessary to avoid increasing congestion in the surround-
ing neighborhood.
Legal, Medical, and Social Counseling. Since extensive medical
services and some social counseling are provided by M.I.T., it would be
redundant for the co-op to have comprehensive facilities in these areas.
But to have a nurse on duty, and a doctor on call to handle minor problems
and emergencies would be helpful. A part-time social counselor, also avail-
able for emergencies, would also be desirable. Diagnostic legal services
for routine problems, like a form of Legal Aid, should also be available.
Child Care. In order to free parents from full-time responsibility
for their children's care, the cooperative should have a 24-hour child care
facility. This should accommodate children for day care, after-school care,
evening baby-sitting, and some limited overnight stays. There should be
some trained staff, and additionally, parents who use the service would be
required to donate time. There would probably not be enough children of
school age living in the community to justify the establishment of a full-
time school program, but after-school programs could be supported to benefit
these children. If there are enough children living in the cooperative to
create an overcrowding problem in the local schools, the cooperative commun-
ity should help establish a school, or help increase present facilities. In
conjunction with the child care program (and in addition to it), there should
be a kindergarten-nursery for preschoolers.
Recreation and Religion. The co-op as a whole should provide some
facilities for recreation, such as a little theater, music practice rooms,
a small library, and arts and crafts workshops. More extensive facilities
are available at M.I.T. and in the city. The cooperative should be a
non-sectarian organization. However, there should be meeting rooms for
any political, religious, speical interest, etc., groups which do exist
among the members of the cooperative. Since there are extensive facilities
for physical recreation on the M.I.T. campus, the co-op is not compelled to
provide them. But there will be a demand for such items as children's
play areas, a playing field, gymnasium, tennis courts, outdoor swimming
pool/skating rink, etc., right on the site.
The final group of parameters describes the quality of life within
the cooperative. They are the following eight items:
R. Social Roles and Work Distribution
1. Certain people do all of the work of the co-op in
return for room and board (or other remuneration)
2.
3.
4.
5.
6.
7. Co-op jobs are assigned according to ability or
previous experience--equal work done by all
8.
*9. Most co-op jobs are rotated, some done by persons
with special knowledge--equal work done by all
10. All co-op jobs are distributed equally on a
rotational basis.
S. Cooperative Philosophy
1. Contribution-participation determines share of the
facilities--you get what you pay for
2.
3.
4.
*5. Same contribution-partication required from each
member, same share given to each member
6.
7.
A el
8.
9.
10. From each according to ability, to each according
to need.
T4 Ownership (Note: The basic sponsor and financial backer
of this venture would be M.I.T. [perhaps a form of
turn-key landlordship would be used])
1. Each individual makes his own decision about renting
or owning a part of the cooperative
2.
3.
4.
*5. Selectivity of ownership/sharing: each individual
may own private facilities, share common facilities
6.
7.
8.
9.
10. Each individual is required to own an equal share in
the cooperative.
U. Interface with Neighboring Community--Sharing of Facilities
1. The (neighboring) community is not allowed to use
the cooperative's facilities
2.
3.
4.
5.
6.
7.
*8. Most public facilities are open to the neighboring
community most of the time as far as their capacity
allows
9.
10. All public facilities are open to the neighboring
community as far as their capacity allows.
V. Population Profile
1. M.I.T. students only
2.
3.
4.
5. A mixture of M.I.T. students, staff and faculty
only
*6. A mixture of #5 and some graduates and ex-M.I.T.
people
7.
8.
9.
2.9 -a
9.
10, A mixture of M.I.T. students, staff and faculty,
and community population.
W. Size--to be determined as a result of previous parameters,
site, and other conditions
1. Extremely low density
2.
3.
4.
5.
6.
*7. Relatively high density
8.
9.
10. Extremely high density
X. Government (Note: M.I.T., as principal owner [in the
beginning] would have some responsibility, particu-
larly in matters affecting the physical plant, and
for police protection)
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
Y. Decision-Making, as opposed to governing,cor imple-
menting the decisions: accomplished by voting,
with the strength of each member's vote related
to his degree of ownership in the cooperative;
again, M.I.T. would have some say in matters
affecting the physical plant in major ways, but
should not interfere in daily operation.
Social Roles and Work Distribution. Part of the spirit of this
cooperative style of living is the work toward erasing existing social
roles. These are often partially determined by the kind and amount of
work each individual does. By rotating the jobs involved in running the
co-op, each person will work in both menial and managerial positions. As
a result, perhaps many jobs will be changed to include responsibility as
well as tedium. Jobs which require special skills will be done by people
with those skills; they can also train others to do them.
Cooperative Philosophy. To erase obvious class differences result-
ing from the possession of money, the co-op will require the same participa-
tion from each member. However, for those who need or want extra private
spaces (bedrooms), I feel that it should be possible to have them at extra
cost. Also, the cost for two people sharing the same room should be pro-
rated. The philosophy of "from each according to ability, to each according
to need" would be extremely discouraging to some of the people (especially
those with high salaries) whom I would like to attract to live in the
cooperative.
Ownership. The degree of ownership in the cooperative should be
optional, because many of the people who live there will be fairly transient,
due to the nature of the university community. These people may not care to
become involved in the complications of ownership. Each resident's rent
will entitle him/her to some share in the co-op. A portion of the co-op
may be owned by M.I.T., but the actual residents should be the day-by-day
decision makers.
Population Profile and Interface with Neighboring Community. In
order to reduce pressure on the surrounding neighborhood to supply housing
for the M.I.T. community, and for other reasons elaborated in the statement
of objectives, the co-op will house people associated with M.I.T. Some of
the public facilities of the cooperative will be attractive to residents
of the surrounding neighborhood; to promote better community relations,
the co-op should open these facilities to the neighboring community, as much
as their capacity allows. Co-op residents will of course be given priority
in the use of these facilities.
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Size, Government, and Decision,"Making. The size of the entire
group will be determined by a mediumrhigh density, in keeping with that of
the surrounding neighborhood. I made no decision about the governance of
the cooperative. Finally, decision-making should be done in a cooperative
style.
Parameters Index. An index of the program parameters follows:
Basic Living Functions
A. Sleeping
B. Bathrooms
C. Eating and Serving
D. Cooking and Clean Up
E. "Living Rooms"
F. Study/Work
G. Buying
H. Association with the Outdoors
General Upkeep of Buildings and Property
I. Laundry and Cleaning
J. Maintenance
Social Services
K. Transportation and Garages
L. Legal, Social Counseling, Medical
M. Child Care
N. Education
0. Entertainment and Cultural Events
P. Religion, Sects and Societies
Q. Physical Recreation'
Quality of Life
R. Social Roles and Work Distribution
S. Cooperative Philosophy
T. Ownership
U. Interface with the Community
V. Population Profile
W. Size
X. Government
Y. Decision-Making.
Other Factors to Consider
The final section of the program is the list of other factors to
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consider. They are the following:
Commercial Space
Connection with Public Transportation
Storage
Special Crafts/Study/Work Facilities
Circulation: Vertical/Horizontal
Indoor/Outdoor
Public Restrooms
Heating
Mail Distribution
Distribution Space for Communally-Purchased Staples
Recycling.
II. B. SUMMARY OF SELECTED PROGRAM PARAMETERS
The following is a listing of the program parameters and my choices
of definitions for each of them:
A. Sleeping
3. Individual bedrooms (can double up)
clustered in small groups or families
B. Bathrooms
3. Each family-sized cluster has sufficient separated
baths with conventional fixtures
C. Eating and Serving
5. Dining facilities for medium-sized groups with
possibility of eating elsewhere occasionally
D. Cooking and Cleaning Up
3. Kitchen for medium-sized groups plus kitchenette
for each suite
E. "Living Rooms"
3. A range of all choices, but most emphasis on
"medium-sized groups have 'home-turfI which is
theirs to use with some degree of isolation"
F. Study/Work
1. Each person works in his/her own private space
4. Facilities for each group of 25-40
9. Some centralized facilities for entire coopera-
tive
G. Buying
5. Cooperative buys (and distributes) most common
staples-idndividual members still responsible for
buying many things themselves
H. Association with the Outdoors
3. Each individual or small group is closely asso-
ciated with the outside
8. Whole cooperative as a group is associated with a
series of small outdoor spaces
10. Whole cooperative as a group is associated with a
large common outdoor space
I. Laundry and Cleaning
3. Individual facilities for each small group of
people
5. Conventional laundromat for large groups
J. Maintenance
4. A rotational shared responsibility for shared
spaces
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K. Transportation
4. Individuals may have own transpor tation-some
parking space provided
5. Cooperative provides transportation for things which
occur regularly on a fixed time schedule--going to
work, the market, etc.
L. Legal, SociAl Counseling, and Medical
5. Some limited services provided by the cooperative
M. Child Care
6. Day care provided by cooperative
7. 24-hour child care provided by cooperative
N. Education--Children
4. After school education program plus kindergarten-
nursery provided by cooperative
6. Grade schools available (at cooperative)
0. Entertainment and Cultural Events
6. Fairly extensive activities in some areas
P. Religion, Sects, and Societies
5. Groups exist in cooperative, but membership is
")optional
Q. Physical Recreation
5. Limited facilities for all are provided by the
cooperative
R. Social Roles and Work Distribution
9. Most co-op jobs are rotated, some done by persons
with special knowledge--equal work done by all
S. Communal Philosophy
5. Same contribution-participation required from each,
same share given to each
T. Ownership
5. Selectivity of ownership/sharing: each individual
may own private facilities, share public facilities
U. Interface with Neighboring Community--Sharing of
Facilities
8. Most public facilities are open to the community
at large most of the time, as far as their
capacity allows
V. Population Profile
6. A mixture of M.I.T. students, staff, and faculty,
with some ex-M.I.T. people too.
W. Size
7, Relatively high density
X. Government
No decision
Y. Decision-Making: accomplished by voting.
These statements reflect my feelings about the meaning of the cooperative and
form my personal program for this project, Cooperative Housing for the M.I.T.
Community.
II. C. DEFINITION OF HIERARCHICAL STRUCTURE OF COOPERATIVE
As I have previously stated in the Program section, my choice of
program parameters results in a hierarchical form of organization. This
provides several levels of interaction within the community, on an increas-
ingly smaller scale. The following diagram defines how these levels are
interrelated, names them, and lists the program parameters specific to each
level. (The program parameters are listed according to their letter
designation. See page
COOPERATIVE AS A WHOLE I
Special Facilities
P 0 N M L N G F
AGGREGATES: relatively
large groups which share
major vert/horiz circula-
tion
I _____________________Special Facilities
K I H
CLUITERS: 4 suites
(25-40 people)
Facilities
C D E F J
SUITES: small group
of 4-8 bedrooms
Facilities
A B C D E J I
I
II. D. PRELIMINARY SIZE CALCULATIONS
In order to determine the population of the cooperative community,
I wanted to consider both the size of the overall site, and the density
of the neighboring Cambridgeport community. I feel that the housing
density should be relatively high, because of the urban context, but that
it should not be so high that it is drastically different from that of
Cambridgeport. I don't want the new development to "stick out like a
sore thumb" or to further the trend to large, high-rise, extremely dense
construction that is developing along the Charles River and Massachusetts
Avenue.
The site is divided into three parcels, which are arranged in an
L-shape. Parcel C, more or less centrally located at the heel of the L,
is to be used for the community facilities. The approximate size of each
parcel is as follows:
Parcel A: 343,140 sq. ft.
Parcel B_. 194,000 sq. ft.
Parcel C:- 92,840 sq. ft.
Total 629,980 sq. ft.
12.2 acres, approximately.
I obtained a density figure for the Cambridgeport neighborhood
the following manner. The Cambridge Planning Commission has two maps
showing the density of Cambridge on a block-by-block basis; these two
are coded on the two scales following:
Dwelling Units/Total Acreage of each Block,
in
maps
and
Dwelling Units/Total Residential Acreage of
each Block.
The specific acreages per block are not noted on the maps, but I was able
to obtain a figure for each block's acreage by using a compensating polar
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planimeter, In order to obtain consistent and most accurate figures,
I chose (for my statistical evaluation) only these blocks where the two
density figures were about equal--indicating that there was no significant
non-residential land use on that block. (It was impossible for me to
determine the proportion of Total Residential Acreage to Total Acreage
per block, so I eliminated those blocks where this was a problem.) The
sample encompassed a total of 46 blocks covering a total of 78.63 residential
acres, with a density range of 13 DU/Acre to 65 DU/Acre. The aggregate
result was a figure of
30.43 Dwelling Units/Residential Acre
There were no statistics available from the Planning Commission concerning
the number of persons per dwelling unit, but I have assumed an average of
3 persons/dwelling unit, based on my experience as a Cambridgeport resident.
The resultant density is approximately
91 Persons/Residential Acre
The final population calculation results as follows:
12.2 acres: site size
X 91 persons/acre: optimal density
1110.9 optimal population of site.
I presume that most of these people will want rooms of their own. At the
maximum figure, then, 1100 bedrooms must be provided. Assuming an average
of 6 bedrooms/suite, 185 suites are called for. This results in approxi-
mately 46 clusters. Alternatively, in order to reduce building size
requirements resulting from that assumption, I will assume that 25% of
the population would be willing to share a room (perhaps these would mostly
be children and couples). This would mean 825 singles and 137 doubles, a
total of 962 bedrooms, or 160 suites, or 40 clusters. Square footage
requirements could also be reduced by decreasing the amount of communal
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facilities required. A chart comparing some different combinations follows:
Population, 1100: 6 bedrooms/suite
All singles
1100 singles
1100 bedrooms
185 suites
46 clusters
25% sharing
825 singles
137 doubles
962 bedrooms
160 clusters
40 clusters
Population, 1100: 7 bedrooms/suite
All singles
1100 singles
1100 bedrooms
157 suites
39 clusters
25% sharing
825 singles
137 doubles
962 bedrooms
137 suites
34 clusters
d4o
II. E. APPROXIMATE SPACE REQUIREMENTS
The following is a list of the specific facilities that will be
required in the co-op, and an approximation of the area,
that these facilities will occupy. The list was developed by analyzing
each parameter choice from my personal program to determine its spatial
implications. The size estimates are based on estimated use factors,
traditional sizes for such facilities, and sometimes educated guessing.
The list is ordered by parameters, which are designated by letter.
Facility Area in Sq. Ft.
A. Individual bedrooms (range) 150-200
B. Bathrooms 75
Public facilities 200 each
C. Suite dining room 100
Cluster dining room 500
D. Kitchenette 75
Cluster kitchen 500
E. Suite living room 200
Cluster living room 750
Large living room ?
F. Suite study/work 150
Cluster study/work
Quiet 250
Workshop 350
Children 250
Centralized study/work workshops 300 each
Metal
Wood
Pottery
Textiles
Photography
Printmaking
Art studio and sculpture 500
Library 1000
Decentralized study/work workshops 500
G. Buying--co-op headquarters 150
H. Outdoors--playing field 20,000
I. Suite laundries 75
Laundromats 500
J . Cluster maintenance rooms 100
General maintenance rooms 300
K. Outdoors maintenance and storage room 500
K. Parking--200 cars @ 350 70,000
Bike storage--1000 bikes @ 12.5 12,500
L. Referral service 800
Facility. cont~dMea±ic.Ft
M. Child care,-50-60 kids
N. Af ter-school program
Kindergarten-nursery--30 kids
0. Little theater
Large practice room
Small practice room, w/piano (2)
Small practice room, no piano (6)
Coffee house
Snackbar?
TV room
Games spaces
P. May use other function rooms
as required
Q. Gym
Locker rooms (2)
R. Repair garage
Mechanical equipment rooms
T. Cooperative community records storage
and
X. offices
Other
Commercial space
Suite storage
Cluster storage
Circulation -
Lobbies/mail distribution
Centralized warehouse
Centralized recycling
1750r2100
500?
600
2500
400
150 each
75 each
500
400
200
500
8000
400
800
as needed
500
100
100?
As needed
As needed
1000
500-1000
This listing is not necessarily complete, and spatial estimates are
intended to be guides, not maddatory requirements.
Area in sq. Ft.
II. F. SPATIAL/USE RELATIONSHIP CHARTS AND BUBBLE DIAGRAMS
In order to clarify our approach to the design process and to facili-
tate the qualitative leap from the lists of facilities required and an
abstract idea of how the building should work to a preliminary sketch
design, Professor Wachman suggested two sequential methods-for organizing
the program material, spatial/use relationship charts and bubble diagrams.
In this section I will demonstrate their application to my program.
The spatial/use relationship diagrams are a method for graphically
organizing and showing proximal relationships between different functional
areas or use-spaces. This is useful for determination of subgroupings and
for developing spatial sequence priorities within a group of related uses.
For example, for a small house, the different space/uses might be the follow-
ing: bedroom 1, bedroom 2, bathroom, living room, dining room, kitchen,
entry hall. The spatial/use relationship chart for this house would be
drawn as follows:
Bedroom 1
Be omedroom 2
Bathroom
Living
Dining
Kitchen
Entry Hall*
This chart is read diagonally, like a road map mileage chart, and there is
one square for each possible combination, such as livingroom--bedroom 1, or
bathroom--kitchen. Wachman suggested that we use this chart to denote
1) which proposed space/users were to have fairly direct or private
connection to each other (i.e., the living room should open on to the
entry hall), 2) which uses should be proximal to each other, with direct
access not necessarily required (i.e., both bedrooms to each other), and
3) which space/uses didn't have to be closely physically related at all
(i.e., the bathroom and the entry hall). In this example, and the following
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charts, I have indicated relationship #1 by placing the numeral 1 in the
intersection square, #2 with the numeral 2, and #3 is blank:
Bedroom 1
Bedropm 2
Bathroom
Living
Dining
Kitchen
Entry hall
In the process of filling out the chart, each of the possible combinations
must be evaluated, so all potential spatial/use relationships are con-
sidered, not just the obvious (and/or most traditional) ones.
The various use spaces defined in the space requirements section
were organized into four groups corresponding to the four levels of the
hierarchical structure of the cooperative. I made a chart for each level:
Chart A: SUITES
Bedrooms
Baths
Laundry
Little living 
-
Kitchenette
Dinin area
Storage
Entry
Chart B: CLUSTERS
Suites
Kitchen
Dining
Living
Pub. bath
Workso
Kids area
Study
Entry
Stor/main.
4~V
Chart C: AGGREGATES
ClGuster/cite
Laundromat2
Spec, work* 2
Garbage2
Totlots
Courtyards
Bike Stor.
Entry/mail
Chart D: COOPERATIVE AS A WHOLE
Aggregrate
Pub. baths
Lg. livingnpd
Workshops
Librar
Buyi g office a spi
Co-op hdqp. o t
Plaing field
Maint. inside
Maint. outside
Referral serv. I
Kindergarten I
Child care i S
Aft-sch. pro.
Theater\
Practice rms.
Coffee House
Snack bar
Gym & lockers
Repair garage
Mech. eqip
Cent. grae
Warehouse
Commer spce
After making the spatial/use relationship chart, the next step is to
use it to construct "bubble diagrams". Bubble diagrams are a very rough,
preliminary layout expressing the connections and proximities detailed in
the charts. Showing architectonic physical and spatial qualities is not
a purpose of these diagrams. A bubble diagram for the previous example of
a small house might be drawn in this way:
I drew bubble diagrams of the relationships denoted in the various charts
representing the divisions of the cooperative. As a result of the fourth
chart for the cooperative as a whole, several subgroups developed among
the special facilities, and a series of diagrams were drawn to accommodate
this division. The results follow:
SUITE:
LATE
CLUSTER:
It',
SPECIAL FACILITIES:
I:
CARS
IT :
wwN ..s
IQ0P.
III:.
L NIM~cLO DN 0F.
IV:
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SPECIAL FACILITIES:
4$
II. G. ESTIMATED SPACE REQUIREMENTS PER UNIT
The final programmatic process for me was to combine information
collected previously concerning space requirements and proposed spatial/
use relationships into a master list of all of the facilities proposed
for the cooperative. The result is a succinct check-list and an estimate
of the total size of the co-op.
Suite:
5-9 bedrooms
2-3 baths
1 laundry
1 kitchenette
1 dining
1 sm living
1 study/work
1 storage
1 entry
ver t/horiz
circulation
@150-200
@ 75
@ 75
@ 75
@100
@200
@150
@100
@ 50
750-2000
(1225)
150- 225
( 225)
75
.75
100
200
150
100
50
1650-2975
(2200)
+ circulation
Cluster:
4 suites
1 kitchen
1 dining
1 living
1 study/work
2 baths
1 stor/maint
ver t/horiz
circulation
@1650-2975
(2200)
@ 500
@ 500
@ 750
@ 850
@ 75
@ 200
6600-11,900
(8800)
500
500
750
850
75
200
9550-14,850
(11,750)
+ circulation
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Aggregate Special Facilities:
1 general maint @300 300
1 laundromat @500 500
1 spec wkrshop @500 500
1 recycling center @150 150
Bike storage (330) @ 12.5 4150
5600
Other Special Facilities:
Total remaining items
(See Approximate Space
Requirements)
Indoor spaces 25,050-25,900
Parking 70,000
Playing field 20,000
Total Required for Buildings:
Assume: 34 cluster @11,750 399,500
(7 br/suite'
25% sharing)
Circulation @ 15% 59,925
Subtotal 459,425
3 aggregate special facilities
@5,600 16,800
Total, Parcels A and B 476,625
Co-op center (other special '
indoor facilities, parcel C) 25,900
Grand Total 502,525
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LAnd Assignment:
Parcels A and B:
Parking (for 200 cars-- 70,000
see Note 1 below)
Open space (approx. 50% 268,570
of Parcels A and B)
Building coverage 198,570
(remainder--see Note 2
below)
537,140
Parcel C:
Parking (15 cars--see 5,250
Note 1 below)
Playing field 70,000
Building coverage--co-op .17,590
center (remainer--see
Note 3 below)
92,840
Notes: 1) Land required-for parking can be reduced
by using a parking structure and/or parking
some cars under buildings.
2) If the buildings average 3 stories in height,
595,710 sq. ft. will be available.
3) If the building averages 2 stories in height,
25,180 sq. ft. will be available.
All numbers for areas sizes are in units of square feet.
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III, DISCUSSION OF DESIGN METHODS AND PRESENTATION OF WORK
This section begins with a description of the site and a brief
discussion of issues, constraints, and objectives important to the site
planning process,
A summary exposition of all work done on this thesis, including
illustration by selected typical sketches and drawings, is next. The
work is organized into parts according to the major critic I was work-
ing with at the time, and is presented in chronological order.
The last part of this section is devoted to a discussion of the
present form of the work, and is illustrated with the final drawings.
III. A. SITE INFORMATION
The site chosen to demonstrate the application of the cooperative
housing system design is the Simplex Site. This property is the former
location of the Simplex Cable Co., a steel and communications cable
factory which relocated to Maine several years ago. At that time, the
vacated land was purchased by M.I.T. The site is located between the
M.I.T. west campus and the Cambridgeport residential community, beginning
two blocks south of Massachusetts Ave.
For design purposes, I chose to consider the three large pieces
of available land, and I simplified their boundaries somewhat. These
three pieces, the first bounded by Brookline St. (west), Franklin St.
(north), Sidney St. (east), and Pacific St, (south); the-second by Brook-
line St. (west), Pacific St. (north), Sidney St. (west), and Tudor St.
(south); and the third by Sidney St. (west), Pacific St. (north), Albany
St. (east) and a line approximately level with Tudor St, (south), form
an exaggerated L-shape around the intersection of Tudor and Pacific Sts.
Important contextual features in the local area include the M.I.T. cam-
pus, Central Square (a shopping district and public transportation node
for rapid transit and several bus lines), the Cambridgeport residential
community, and the industrial and warehousing area. (See Fig. Al.)
Site Description
The site is located in an area of mixed land uses. (See Fig. A2.)
It is situatedlin an industrial strip which serves as a buffer zone between
the M.I.T. campus (roughly to the east) and the Cambridgeport neighborhood
(mostly to the west).
This neighboring residential community is currently populated by
large amounts of working class families, students, and some elderly people.
Most of the population lives in multi-family dwelling units, including
apartment buildings (primarily walk-ups), three-decker flats, and large
old houses, now converted into apartments. There are also a few smaller,
single-family homes, some row housing, and duplexes. Residential density
is quite high,averaging 30 dwelling units per residential acre within
typical blocks. (See Program Information, Preliminary Size Calculations
section for information on how this figure was obtained.) There are a
few small neighborhood shopping nodes, consisting of 'mom and pop' variety
and grocery stores, laundromats, drugstores, etc.
Central Square, to the north and west of the Simplex Site, extends
for several blocks along Massachusetts Ave,, and is the main neighborhood
focal point for shopping and transportation access for Cambridgeport and
the central Cambridge area. It contains a large number and variety of
stores and restaurants as well as public facilities, including a Post
Office, the Cambridge City Hall, Police Station, YWCA and YMCA, and a
branch of the city library (currently under construction). A number of
bus routes and the rapid transit Red Line stop in Central Square.
The industrial strip provides some employment for the Cambridgeport
residents; however, this has probably declined in recent years. The area
seems to be in a state of transition with some newer light industries and
research and development firms, notably KLH and Polaroid, replacing some
of the heavy manufacturing concerns (the Simplex Cable Co., for example).
The NECCO candy factory and some shoe factories do remain. There are also
moving and storage warehouses, a large trucking firm's storage and loading
facilities, and merchandising concerns, including both wholesale and a
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few specialized retail outlets. There is also a large amount of paved-over
land, used for parking in the daytime, and vacant at night, near the site.
Since most of the businesses and factories seem to operate on a 9 to 5 basis,
the area between the site and M.I.T. is largely deserted at night.
The topography of the site and surrounding area is quite uncom-
plicated--basically the area is level, since much of it is probably filled-in
swampland. There are no outstanding natural features--either flora or
fauna--in the neighborhood. Some good views of the Boston skyline and
Charles River would be visible from above a four- or five-story height,
provided that the riverfront does not become totally developed by high
rise construction. There is no high-rise construction in the immediate
vicinity of the site. With the exception of the Lyndon Baines Johnson
elderly housing on Erie St., high-rise development seems to be limited to
the Central Square area, the M.I.T. campus, and the Riverside area of
Cambridgeport (west of Pleasant St,).
The geography of the site, its immediate surroundings, and the
general context of the contiguous neighborhood are among the characteris-
tics which have an important role in determining site-use constraints. The
relative physical size, shape and arrangement of the three pieces of the
site can be most-readily determined from the maps. (See Fig. A3.) The
largest piece, forming one arm of an L, is roughly rectangular, about
680 ft. by 500 ft., with a total area of 343,140 sq. ft. The other arm of
the L is a trapezoid shape, with street frontages of 300 ft., 760 ft., and
340 ft., forming an area of 194,000 sq. ft. There are some old, unused
railroad tracks bisecting this piece which I have chosen to omit from
consideration. The smallest piece is again approximately rectangular,
about 200 ft. by 460 ft.,, total area 92,840 sq. ft. It is assumed that
the land is completely cleared of any construction.
Automobile traffic on the streets bordering the site is another
factor to consider. Brookline St. to the west of the site is a quite
heavily traveled one-way arterial street conveying traffic north from the
Boston University Bridge and the Boston/Brighton area into Central Square.
Traffic moves quite rapidly, and there is a fair amount of truck traffic;
the result is that the street is quite noisy. At the morning, noon, and
evening rush hours, cars may be backed up for several blocks from Massa-
chusetts Ave.
Sidney St. is parallel to Brookline St, and passes through the middle
of the site. It is a two-way street with a much lower overall traffic
volume than Brookline St., but Sidney St. has a much higher percentage of
truck traffic. It seems to be the favored access route to the St. Johns-
bury Co.'s truckyards. This use occurs mainly at the regular rush hours,
outgoing traffic in the morning, and return at about 5-6 P.M. The noise
level on the street, commensurate with the traffic flow, is quite low at
other times.
Albany St. at the eastern edge of the site is also two-way and has
similar or less volume than Sidney St., with a smaller percentage of truck
traffic. Part of this street, near but not exactly in front of the site,
is paved with cobblestones, and there are some railroad tracks (also unused)
crossing the street. Both of these things affect the ambient noise level
of general traffic on the street, causing an increase in sound.
Franklin,. Pacific, and Tudor Sts., perpendicular to the three
mentioned above, have very small amounts of traffic.
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Most of the factories around the site are of relatively small scale,
only one or two stories high, and quite undistinguished in appearance, The
Fenton Shoe Co. factory, to the north of Franklin St. is an exception, being
a large complex of several buildings, some about six stories high. As a
result of these industrial buildings, several fairly impermeable and
visually unattractive walls are presented to the site: at Franklin St. , at
Tudor St., and at the south edge of the long narrow parcel. No significant
obstruction of sunlight occurs, however, because of the location of the
shoe factory's tall buildings on the northern perimeter and the low height
of the other surrounding buildings, The development along Brookline St. is
of mixed uses, but again the individual buildings generally don't exceed
three or four stories, and are physically small. Because of this and the
short blocks along Brookline St., it seems to create a more open, permeable
boundary. The Sidney and Pacific St. prospects are more open since much of
the land is used for parking, but the area is quite dreary.
There is a fairly popular pedestrian shortcut to M.I.T. that takes
advantage of an old railroad spur and right-of-way to make a crossing from
Albany St. over the main railroad tracks to Vassar St. This path's start
is about opposite the site's frontage on Albany St. (The land parcel
contiguous to the spur is owned by M.I.T.)
There are no natural features of any importance on the site itself,
or very close nearby, that would create any constraints for the land use
plan. The orientation of the site with respect to the sun and the physical
constraints caused by the local context are illustrated on the Immediate
Context/Constraints map. (See Fig. A3.)
Site-Related Sociological Issues
There are also a couple of sociological issues which are important
to consider in the land use planning process. One is the problem of
interface with the residential neighborhood, How much should this community
be encouraged/allowed to be included in the cooperative community? What
should the quality of this interaction be? How should the physical design
of the co-op reflect this, in terms of both site planning (barriers vs.
permeability) and the scale and design of the new construction (compatible
with or contrasting to the fabric of the existing neighborhood)? The
Brookline St. side of the site is the main location of this interface, and
should be used to express the co-op policy. In summation, the decision
that must be made is whether to create a co-op community that is inwardly
focused, presenting a closed wall to the neighborhood, or to create a very
permeable and open feeling in the community and site plan, or to find a
balance of these objectives.
A second consideration concerns the ambience of the area. At
present, it is dreary enough with few people out on the streets during the
daytime, and at night, the industrial zone especially, is very dark and
deserted. The area seems to be a "no man's land" quite suitable for rapes
and muggings. In addition to upgrading the street safety in the whole
area, it will be important to make the development feel "safe" and alive
at night as well as during the day.
Site Planning Objectives
As a result of all of these constraints, considerations, and the
general goals of the cooperative community's program, I formulated a
number of site-planning objectives for this specific site. They cover
the following five major points: 1) interface with the neighborhood and
principal access routes to major points of interest outside the site,
2) internal circulation patterns, 3) zoning major land uses within the
site on the three land parcels, 4) theory of housing organization and open
space distribution, and 5) potential directions for expansion of the coopera-
tive, should it prove feasible and necessary.
Access and Interface. The physical context of the site was the
chief determining factor in formulating the very general scheme for commun-
ity interface and the access/egress routes. As illustrated in the Community
Interface diagram (see Fig. A4), the idea was that the site plan should be
responsive to existing conditions noted on previous diagrams (see Figs.
A2 and A3) and to facilitate access along what would be the most important
travel desire lines.
For circulation within the site, an important objective is the
separation of automobile and pedestrian traffic. Automobile traffic should
be encouraged to remain at the perimeter of the site with parking facilities
fairly compact and centralized. One parking garage location on each of the
land parcels would be ideal. Garages should be used as much as is econom-
ically feasible to minimize the space consumed by parking. Within the site,
the principal modes of circulation should be walking and bicycling. Paths
should exist to facilitate pedestrian traffic from the various points of
access/egress to internal destinations. Pedestrian/bicycle bridges could
be constructed to further separate this traffic from automobiles. (See
Fig. A5, Internal Circulation,for illustration of these goals.)
Intra-site Zoning. As a result of its location at the corner of the
L (at the natural focus of the entire site) and its proximity to the neigh-
boring residential community, and because of its size, the smallest land
parcel was selected as the site of the co-op center, with all of the
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centralized onerof-ankind facilities, This location is also appropriate
to facilitate neighborhood use of the center: this piece of land is
nearest the Cambridgeport residential area; also, isolating the co-op
center means that it can be actively used by both neighborhood people
and co-op people while simultaneously greater privacy (and security) for
the co-op's housing areas is maintained.
Open Space and Housing Organization. To keep in scale with the
areats existing housing, to reduce building costs (I hope), to achieve a
more personal, intimate scale, and to facilitate "association with the out-
doors," I decided to try to use low-rise, walk-up buildings for the housing
wherever possible. I then considered a couple of alternative schemes for
organizing the housing and open space distribution. One factor is common
to both: if it is necessary, in order to achieve the desired density
without covering the entire site with buildings, to have some high-rise
housing, it should be located in the northwest corner of the largest parcel
(at Brookline and Franklin Sts.). This location is best because of its
position on the perimeter of the site--the building could be a visual end-
focal point and not a barrier to sight lines and visual continuity within
the site, because of its proximity to the attractions of Central Square
and the higher density development in that area, and because in that loca-
tion the building would produce the least undesirable shadow patterns--
mostly affecting commercial and manufacturing areas, not residential uses.
One possibility is to combine this high-rise building with a parking
facility (on lower levels and partially underground). (See Fig. A6 for
graphic description.)
The two schemes for development of the housing parcels, which are
illustrated in the Development Schemes diagram (See Fig. A7) are the
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encirclement approach and the aggregates approach, The idea of the encircle-
ment scheme is to use the buildings to create an inward focus of each piece
of the site with the most open edge facing toward the co-op center.
ft the largest parcel, the encircling of the site should have the
feeling of progressively increasing density culminating with the most
built-up point located at the northwest corner. This would create a feel-
ing of openness towards the south and southeast--towards the other two
pieces of the site and the most desirable exposure. This scheme would
create a highly built-up (hard) edge along Franklin St. and around the
corner to Brookline St., and provision for pedestrian access through the
buildings must be made. Parking would be restricted to the edges of the
land and the central open space would be car-free.
The dimensions of the smaller housing parcel make it more difficult
to apply this scheme there. Density would be increased toward the west
(Sidney St.) for reasons of exposure and proximity to the co-op center. It
is not possible to create a particularly coherent open space on this
parcel using this scheme. On both sites, provision should be made for
pedestrian/bicycle through-traffic routes which would not intrude upon
some smaller, semi-private outdoor living courts tangent to the main space.
The scheme involving housing aggregates and smaller open spaces
places emphasis on providing a series of open spaces that are continuously
permeable to pedestrian and bicycle traffic. These open spaces are to be
of varying character and size. The siting of the people's pathways which
connect these spaces should be consistent with the principal access/egress
and internal destination desire lines and should converge at the co-op
center. Automobile traffic and parking is to be restricted to a few small
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areas on the perimeter of each parcel,
In contrast to the encirclement scheme, this plan can be used to
create a much greater feeling of openness to the surrounding area. It
also allows for more flexibility in the siting of individual units. Both
schemes should provide for adequate service access to the cluster living
centers in the housing units. Because of the greater versatility and
openness of the aggregate scheme, its objectives should be the principal
objectives of the site planning process.
Another general objective of the site plan should be to minimize
the number of rooms with northern exposure only.
Expansion. Very briefly, there are several potentially feasible
directions in which the co-op could expand its facilities should this
become possible and/or necessary. They are graphically indicated on the
Directions for Growth diagram. (See Fig. A8.)
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III. B. DISCUSSION OF EARLY WORK
Work with Karmi and Wachman
The first portion of work done on this thesis was actually done in
a design class taught by Professors Abraham Wachman and Ram Karmi. This
consisted of extensive work done to develop the program for the cooperative
housing project and a preliminary design scheme. The program for this
project was thoroughly discussed in the Program Information section, and
need not be further mentioned here. Following is a presentation of some
selected typical drawings, and a brief discussion of the influences on my
work, the objectives and methods important to me at that time, and finally
a short explanation and criticism of the work.
My design and design methodology objectives at this time were
essentially the same as those given in the statement of objectives. The
following three goals were of principal importance: 1) to find some sort
of organized approach to the design process that would be especially
suited to myself; 2) to express the program in an appropriate physical
form, and particularly to show the hierarchical structure developed in
the program; and 3) to use some form of standardization (of parts, mater-
ials, plans, etc.) so that industrialized building techniques could be
used.
The methods and solutions I experimented with during that semester
were largely the result of the influence of Professor Wachman's teachings.
He first demonstrated the application of the spatial/use relationship
chart and bubble diagrams in organizing programmatic material. (See the
Program Information section where they are drawn up to suit my program),
and then suggested ways to help us transform these diagrams into physical
design reality.
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These suggestions included tessellations of various geometric
shapes, consisting of either one or two original figures, and two, and
three-dimensional grids of various proportions, both of which could be
useful in creating a framework for space planning. Their use involved
the generation of a schematic (and architectonic) building form from a
geometric pattern that was an expression of desired use relationships
(the bubble diagrams). The idea of a grid was appealing to me, since a
strong geometric background could supply order and logic to both space/
use planning and structure, and might also be the best way to express
the hierarchical structure (which might be explained as a sort of mathe-
matical geometric progression).
At that time, it was very important for me to have a highly struc-
tured basis to help provide a shape to the design and a rationale for the
design.
Tessellation Experiments. In order to test the workability of
this approach, I found a geometric pattern and began to experiment with
the overall pattern and component parts. The pattern is a tessellation of
an octagon and a square with parts of two additional grids (at 90 degree
angles to each other) inscribed within each octagon. This
pattern appeared to be suited to expressing the hierarchical co-op
structure, because I noticed that the pattern in the octagon was divided
in such a way as to seem to represent a cluster of individual, private
rooms about a central common space.
I then attempted to dimension the pattern to make these "rooms" a
liveable size, deciding on 12 ft. by 12 ft. as their dimension, with a
resultAnt 24 ft. length for each side of the octagon. Using this basis,
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I then began to consider each octagon as a suite (or subcluster), and tried
various room sequences and arrangements of baths, storages, and entries
within the confines of the original pattern.
I also experimented with varying combinations of these suites to
find a unit that had space for common facilities, adequate light and views
for each room, and that could be combined effectively with other units to
form the total design for the site.
At this point I decided to limit my work to design of the housing
units and the site plans for the two portions of the site to be used for
housing.
Resulting Design. The final drawings for this term represent the
physical design result of these experiments with a geometrically-determined
form. Included are plans and sections for a typical subcluster or suite,
for a cluster, and site plans for both portions of the site.
Although the plans of the subcluster or suite and
cluster represent the bubble diagram notation of desirable spatial arrange-
ments, there are a number of difficulties with this design solution.
For one thing, there are a great number of circulation problems.
Basically, the circulation space is created by breaking the pattern of the
grid, as an afterthought to the design--chopping off a corner here and
there to let people pass, creating a confusing and restrictive situation.
As a result, there is little definition of the various degrees of public
and private spaces and the interfaces between these levels, especially
definition accomplished through dimensioning and a logical sequence of
degrees of privacy. One problem is that the entry to the entire cluster
is extremely forced and tight, tacked on to the grid design. The entry
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has a disorienting spatial location and arrangement, and there is no
quality of invitation to enter the building, Provisions for vertical
circulation are both inadequate and awkward, for both inter-unit and intra-
cluster purposes. The circulation space between the subclusters and common
cluster space is also awkward and creates impediments to traffic flow,
rather than encouraging it or at least responding to anticipated demand,
Additionally, the circulation within the suites (sub-clusters) is poorly
planned: the long dead-end corridors to the bedrooms have no natural
light, are awkwardly shaped, provide inadequate egress in case of fire,
and would, I imagine, be quite unpleasant, consequently discouraging
casual interaction between suite members; the entry to the corridor to
the suite is also extremely uninviting for there is no entry zone or area,
and additionally, this corridor is not differentiated in spatial quality
or dimension from the supposedly more private bedroom corridor.
Other problems of this plan include the large number of oddly-
shaped rooms. Some of these, including a few bedrooms and the large dining
room might be quite pleasant and livable, but the bathrooms and kitchen, in
particular, are poorly located, and space is wasted because of their shape.
The storage areas also suffer from this problem.
The construction of these buildings would be very expensive because
of the angles and non-standard dimensions involved; in addition, the great
length of perimeter to area enclosed is an economic disadvantage both during
construction and ongoing operation after completion. Also, it would be
extremely difficult to find a good overall pattern for the structure for
these oddly-shaped units (other than conventionally constructed bearing
walls). As a result, it would be quite impossible to apply industrialized
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construction techniques to this design. There is also inadequate provision
for mechanical services. Finally, there are few opportunities for the
eventual occupants to change the environment, and little (or no) choice of
alternatives within the given scheme.
Among the more positive aspects of the plans are the facts that each
individual bed/study room is large enough, each has potential for two views,
and each has access to a private or semi-private balcony. The design does
also represent, to a great degree, the hierarchical structure of the coop-
erative community.
Site Planning. The goals of the site planning process included
those of providing some access to the neighboring community, not presenting
an entire closed or hard edge of buildings, and simultaneously creating a
number of more private spaces of varying qualities within the sites. The
preliminary site plans are just that--preliminary--
not well developed or carefully worked out. Circulation is again a major
problem. Access routes to the inner open spaces, where the major entries
to the units are located, are not clearly defined, and circulation routes
within the site from area to area, to the major access/egress points outside
the co-op, and to the co-op center are not clearly evident. Automobile
and service access and parking have been completely ignored. Additionally,
the siting and juxtaposition of the units will create problems with
entries and vertical circulation. Both the siting and shape of the build-
ings cause a large number of rooms to have only northern exposure. However,
these site plans do provide for a number and variety of open spaces within
the sites, and although the building units-are all the same, they are
arranged with sufficient diversity to minimize monotony both in plan and
elevation.
SumrAry, In conclusion, I find that this experiment has taught me
that it was extremely difficult for me to adapt a complex geometry suitable
to another medium to form a basis for an architectural design. The value
of using grids is in their ability to help organize spaces and to create
a basis for the structure of a building. To this end, they must be suffi-
ciently uncomplicated and flexible to serve the design, and not so intricate
and rigid that they control it.
Work with Catalano
The next portion of design work was done under the supervision of
Professor Eduardo Catalano.
New Objectives. Because of the difficulties that resulted from the
design method attempted previously, I decided to change my approach to the
problem and formulated some new objectives. Included were the following:
1) to try to design individual spaces that were more related to their
intended use,.i.e., to learn more about size/space/use relations; 2) to
create a geometry that served the intentions of the organization and
physical structure, not one that was inflexible and controlled the design;
3) to use a more technologically and economically feasible structural
system; 4) to consider the mechanical aspects of the buildings; 5) to
create less wasted, useless interior space; 6) to make a few minor pro-
grammatic changes (n.b., the shift to individual-sized bathrooms, which
proved to be a more economical use of space); and 7) to work on further
defining and expressing the range of public to private spaces, with an
emphasis on development and provision of more private and semi-private
spaces.
Space Studies. The first step in tackling these new objectives
was to make a series of space studies in order to create some guides for
sizes, shapes, and arrangements for useful living spaces, primarily includ-
ing bed/study rooms, baths, and kitchenettes. In this study, I varied the
dimensions (both size and shape), views, entries, furniture arrangements,
etc., to see which factors and dimensions were most critical--to determine
minimal and optimal levels for various functions.
The next step was to begin to combine these bedroom, kitchenette,
and bath units into suites. In doing so, I attempted to
begin to solve some of the circulation problems--to break up the long
corridors and allow for more light, and to create more of an entry zone.
In order to reduce the number of variables, I next chose to use bedrooms
of standard width, varying only the length. Using these,.suites with four
to seven bedrooms in an L-shaped layout were tried. These
suites, together with linear-plan suiteswere the units assembled to form
preliminary cluster layouts, which consisted of a total of six suites,
three on each of two stories and the two-story cluster common space.
At this level of detail, a number of problems with both circulation
and layout were evident. There is no differentiation into different zones
of privacy, and there is no logical sequence of increasing privacy: some of
the bedrooms open directly onto living areas; there is no semi-private
access to the bathrooms from the bedrooms--the access corridors to some of
the bedrooms are visually open to the living areas. There are no clearly
defined entry zones, and a great deal of cross traffic in the living areas
could result, depending on the location of the entries. Inadequate provi-
sion for access/egress and vertical circulation is another problem with the
cluster plan, There is a lot of wasted interior space due to the amorphous
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living areas, the poorly defined kitchenette and dining areas, and the lack
of defined circulation paths or zones.
Use of Industrialized Construction Techniques. I then decided to
investigate a way to take advantage of industrialized construction tech-
niques: having the bedroom sizes vary in one dimension only suggested the
idea of using a box system for these rooms. This method would allow the
physical definition of each space to be combined with its structural defini-
tion. The boxes were designed in three sizes--approximately 14' by 14',
14' by 18', and 14' by 22'-- to accommodate different numbers of occupants
and interior layouts. The structural parts of
the box are the floor, ceiling and two long walls, which are constructed of
concrete. Infill panels are used to enclose the two end elevations. Ribs
or bands encircling the box are used to hold the major reinforcing, allow-
ing the walls to be thinner, thus decreasing the total weight of the box.
Suites were formed by combining these bedroom boxes with a core and
communal area of standard construction. These suites were designed so that
two of the long edges could be used as party walls, with the other two
edges forming the exterior walls (the open or view end of the boxes and the
living space).
A preliminary cluster combination using the L-shaped suites and a
linear suite was discarded because the building's long
dimension was very large, and because of lack of flexibility in combining
clusters. To solve this problem, I then designed a number of cluster
possibilities, each using three of the L-shaped suites.
The structure of these cluster units is fairly complex, because of the
difficulty of combining conventional, post-and-beam construction with the
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structural boxes, A number of special details on the boxes were required
to support either beams or planking, depending on the location and orienta-
tion of the boxes. for structural detailing.)
An example of how these clusters could be combined with provisions for
elevators is shown in the Possible Cluster Combination diagram.
Site Planning. The final step in this design process was the prepara-
tion of the site plans. Two site plans, showing different solutions to the
parking problem, are included here. The first
site plan makes use of peripheral at-grade parking, with a portion of
this covered by a platform-plaza at nine feet above grade in the larger
section of the site. The exception to the peripheral at-grade parking rule
is on the smaller section, where a two-level garage with parking levels at
four feet below and five feet above grade. Provision for 418 cars is made,
256 on section A, 162 on section B. This is partially covered by a plaza
at the fifteen feet above grade level. These plazas are connected to
bicycle/pedestrian pathways and bridges over Sidney, Pacific, and Albany
Sts. Building heights range from four stories to twelve stories. There
are three double-cluster sized elevator buildings and five single-cluster
sized four-story walkups.
The second site layout provides for 412 parking spaces, 240 on
parcel A, 172 on parcel B; the alternative solution for section A has
248 spaces, for a total of 420. In section B, this scheme makes use of a
two-level garage (parking levels at three feet above grade and five feet
below grade) surmounted by a two-level plaza (elevations fifteen and five
feet above grade) with an outdoor amphitheater. Section A has two major
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parking areas, one at grade at the northern end of the site, and the other
depressed below grade (elevation minus five) with a plaza above (elevation
plus five) connecting the four buildings on the site. Provision for
pedestrian/bicycle pathways and bridges are also made. There are two
double-cluster sized elevator buildings, ranging from six to sixteen
stories, and five four-story walkups in this scheme.
Resulting Design. FFrom.looking at-the site plans, a number of
problems, both in the design of the cluster units themselves and in the
site plan organization, becomer evident. The size and shape of the build-
ings are too awkward to distribute them coherently over the site. As a
result, both site plan layouts have too many high-rise buildings and the
designs don't fit in with the fabric of the existing residential community.
Another problem caused by both the cluster design and the siting is that
there are a large number of rooms with only northern exposure.
However, from any point of view, the worst aspect of these site
plans is that they appear to be absolutely dominated by the automobile, in
the form of huge amounts of parking. Therefore, there appears to be no
coherent system of open spaces, with the exception of the one large central
open space in the middle of section A of the first site layout. But the
positive effects of this space are largely negated by the wall of parking
along most of the street frontage, which creates a most undesirable site
edge. This plan focuses the co-op community inward to the extent of com-
plete exclusion of the surrounding neighborhood. Section B of this first
alternative has no focus or real system of open space at all. Additionally,
the line of parking along Pacific St. would form a formidable barrier should
the co-op community ever expand in that northeastern direction.
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Both parts of the second layout attempt to follow the encirclement
scheme, but the scale and design of the buildings make this hard to
accomplish in a coherent manner. Unfortunately, in both sections the
central focal open space is a parking garage! Admittedly, they are topped
by plazas, but a plaza can be a poor substitute for land, especially when
there are few large open green spaces available. The raised level of the
plazas present a serious problem in the provision of adequate light for
ground-level housing occupants. Both of the plans do create pedestrian/
bicycle pathways which do a good job of serving intra-community circulation
needs and the egress/access points to goals outside the co-op.
The design of the cluster units is a great improvement over the
previous attempt, but hhere are still quite a few difficulties. The
greatest impediment stems from the lack of flexibility in combining the
housing units. This is basically a consequence of the L-shaped design of
each suite. Using three of these suites (with each requiring two sides of
exterior exposure) on each of two levels to form a cluster, means that the
cluster will need to have exclusive exterior exposure on three sides (of an
approximately square shape) and on half of the fourth side. This limits
the number of ways that the clusters can be combined, and prevents any
combinations beyond double clusters. This fact, along with the fact that
the double clusters cannot be closely sited due to light and view constraints,
add the almost square shape of the buildings with their large overall dimen-
sions, are the basis of much of the site planning problem.
Within the cluster, the circulation is greatly improved over the
previous design attempt, but it still occupies a great deal of square foot-
age. This results partially from the location of the cluster-entry:
regardless of destination, all persons entering must traverse the length
of the common cluster space, The main entry to the elevator building and
the elevator bank itself are centrally located, but this entry seems to
me to take upus lot of extra area. In both the double cluster buildings
and especially the single cluster ones, the entry is not strongly visually
defined or made obvious. Besides causing excess traffic (undifferentiated
forpprivacy), this entry location causes great inconvenience to residents
whose gdal is their suites. Again, the common cluster space is just added
on to fill the gap in the plan of the suites, its different quality not
well defined. Also, interior space arrangements are not well thought out.
Finally, the solution of the structural problem does not form an
overall and coherent system, but is full of special conditions which almost
defeat the purpose of using an industrialized system.
At the suite scale, problems with degrees of privacy are largely
solved. But there is still no differentiation of the entry/dining/living
area into use/space zones. Cross-traffic through this area, from the entry
to the bedroom corridor is likely to be disruptive. The L-shape is poorly
defined in terms of making the best use of square footage: an excess amount
of corridor is required; also, the corridors as shown have no dimensional
relief, so they all seem to be the same (one could get mixed-up and turned
around!) However, the single corridor is somewhat broken up and some
natural light is provided. The problem of emergency vertical circulation
egress has been solved, but without direct access to the outside at ground
level (unless one of the bedroom boxes is pre-empted for a passageway).
These stairs are thus not convenient to use all the time. All of the
rooms, excepting the living/dining area, are of a useful size and shape:
The progression of zones of increasing degrees of privacy is better delin-
eated in this design. Finally, there is a coherent and fairly efficient
mechanical/stacks system.
Summary. In conclusion, I found that this attempt to combine an
industrialized building system, the structural boxes, with more conventional
precast elements--posts, beams and slabs--created more problems than it
solved. The staggered L-shaped arrangement of the boxes caused structural,
internal space distribution, and, finally, site planning difficulties. The
site planning problems were further aggravated by the demands created by
attempting to provide space for over 400 cars on this site. Actually, this
number is far in excess of the number of cars (no more than 200) that ideally
should be required if they are used cooperatively, and if the co-op places
its -priorities on improving the ecological environment of the city.
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III. C. EVOLUTION OF THE LAST STAGES AND PRESENTATION OF FINAL WORK
Work vith Halasz
The work on this next step *n the evolution of the project was
completed under the supervision of Professor Imre Halasz.
Objectives. Again, I tried to learn from previous mistakes and
formulated some additional objectives to hopefully counteract the failures
of earlier designs. These changes included the following: 1) to make a
strong effort to work at several scales simultaneously to be able to
cross-check the general design and scale, etc., and thus ensure the work-
ability of the total design andsAite plan; 2) to use the selected
construction method in the most efficient way possible--the experiment
with the boxes and post and beam construction was interesting, but failed
to take advantage of the economies of factory construction--a more efficient
use would be to put the units requiring labor-intensive construction (baths,
kitchenettes, laundries) into the boxes and use the post and beam system
for the rest; 3) to improve the site planning, especially the folluwing
aspects: improving interface with the neighboring community, creating a
viable system of open spaces, scaling the buildings to fit in with the
fabric of the residential neighborhood, and working to decrease the obvious
presence of the automobile (at this time, I was still trying to accommodate
400 cars); and 4) on all levels, but particularly the suite and cluster
levels, to work to increase opportunities for privacy and to improve the
private/public zone relationships and interfaces.
Redesign of Housing. To achieve these ends, the co-op housing was
redesigned, from the suite elemetts up through the site plans. A new series
of modular units to house the bathrooms, kitchenettes, and suite laundries
was developed. (See Fig. Cl.) I experimented with several variations on
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this theme, using different box sizes and arrangements, and also trying to
solve the problem of access to the utility stacks. In order to eliminate
the many problems caused by the L-shaped suites, the new design used a
linear suite arrangement, and the number of suites forming a cluster was
reduced from six to four, two on each of two levels. (I compensated for
this by increasing the number of bedrooms in the optimal suite.) (See
Figs. C2, C3, and C4.) The bedrooms and living/dining areas of the suites
were framed conventionally, using a precast or cast-in-place post and beam
system, with the utility core for both suites located in the center of the
building. Several bay sizes were tested, with the final choice being a
double row of about 12' by 15' bays for each suite. Variations in the size
of the individual rooms was achieved through use of the different end
conditions. (See Fig. C5.) Changing the placement of the interior and
walls of the bedrooms also helped vary the room size and additionally caused
variations in the corridor serving the bedrooms, creating a few spaces for
informal interaction.
To differentiate the cluster common space, I chose to use a larger
bay size to architectonically express the larger scale use-orientation of
these spaces. The intent of the cluster design was to provide a range of
increasingly private interaction zones, ranging from the public cluster
living area, to the semi-public suite entries and living areas, to the
semi-private bedroom access corridor, to the private individual bedrooms
and baths.
Site Planning. In order to have a structured basis for the site
plans, a take-off point from which I could improvise to suit special
conditions, I experimented with a rectilinear grid arrangement of the
housing units. A grid of this sort ensured automatic provision of a series
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of smaller open spaces, and because of the reduced size of the units,
also helped towards creating a plan with a scale compatible with that of
the neighboring community, both in plan and elevation. The interstitial
spaces of the basic grid have three different qualities, corresponding to
main entry courts, back entry courts, and spaces overlooked by the
individual rooms (or side yards).
The grid could be varied in several ways, by changing the length of
the individual housing clusters (by using different numbers of bedrooms),
by breaking the grid pattern (through expanding it, spreading the buildings
apart, or contracting it, having the buildings' edges overlap, not just
meeting at a tangent point), by changing the orientation of some of the
buildings, and through different building heights. Variations in the grid
itself and also in the landscaping of the various open spaces could be used
to create a series of differentiated open spaces. These could be arranged
to respond to circulation needs, to orientation and light exposure, and to
vicissitudes in the shape of the sections of the site. A preliminary appli-
cation of this grid principle to the two portions of the site is included.
(See Figs. C6 and C7.)
Another problem that I attempted to solve wastthat of parking. In
spite of the expense involved, I decided that it would be advantageous to
house most of the parking in a multi-level garage on the large section,
with additional spaces on the smaller section. Consolidating the parking
frees up a considerable amount of the land, making it available for both
housing and open space use. A net savings could result as a consequence of
the reduced need for high rise construction (to achieve the required density).
After formulating the preliminary grid scheme, I decided to concen-
trate on only the large section of the site, in order to achieve a better
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worked-out and detailed solution for both sections. Hopefully, principles
and techniques used on one section could be applied to the other.
Two examples of site plans for the large land parcel are included
herein. (See Figs. C8 and C9.) The overall scheme is basically the same
in both, but the area occupied by the parking gargge varies (and conse-
quently so does the number of levels it has), and the proportions of the
housing units change. from one plan to the- other. Several means were used
in the attempt to provide variety in these plans. The buildings range in
height from two to eight stories, and- they are sited at different grade
levels, including five feet below grade, at grade, and five feet above
grade, with different ground-level conditions. In addition to having
different dimensions and qualities of openness, the open spaces also
reflect the variations in levels of the buildings. Landscaping was used
to further differentiate these spaces, particularly in conjunction with
the major use of each of the spaces (such as entry court, back yard, etc.).
Summary. All in all, these buildings and plans are beginning to
more closely represent an adequate, workable solution for the specifications
of the program. But there are still a number of difficulties that could
hopefully be remedied by reworking the designs to some extent.
The range of privacy problem at the suite level needs additional
work, especially in terms of visual privacy and bathroom access in the long
corridor. The corridor is also still too hotel-like, in need of variation.
Another circulation problem is that of the location of the cluster entry,
which requires people to pass all the way through the cluster common space
to get to the suites.
The use of the structural boxes in conjunction with conventional
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construction, although now greatly simplified, still presents problems at
the interface of the two systems. Further structural difficulties occur
at where the two bay systems meet. They seem to just run into each other,
without adequate attention to the special constraints this type of condi-
tion creates.
The diagrams of the building on the site plans do not reflect the
potential variations in facade created by varying the edge conditions.
But the site plans can stand further improvements, particularly in the
quality of the open spaces--they are too small and chopped up and do not
present a feeling of coherent organization and continuity.
The parking situation is further improved, but the garage is still
an obstruction, a disrupting influence not adequately worked into the
overall scheme.
The Final Work
Before starting the final revision of the design for the cooperative
housing, I made a few further changes in my way of thinking about the pro-
ject. This was partially a result of discussions with Dolores Hayden and
Jane Weinzapfel, and of further -work with Imre Halasz.
Objectives. The following overall objectives are important to the
final design development: 1) to return to the original ideas presented
in the program, notably a) to reduce the number of automobiles to 200,
b) to emphasize the communal spaces while providing the option of a pri-
vate space for each individual, and c) to try to allow for more freedom
for the occupants to change and rearrange the environment to suit-them-
selves; 2) to return the emphasis to the problem of physical organization
of use/spaces to foster a certain kind of interpersonal interaction and
its resultant life style, and thus to simplify the design problems and
present a series of physical alternatives to use as prototypical designs
(also allowing fou different structural modes and siting conditions); and
3) to create solutions for both buildings and site planning with improved
architectonic qualities.
The General Solution. In order to demonstrate the validity of the
program and resulting physical design realization as a prototype for a
cooperative style of living, the final solution is presented in two parts:
the general solution and a solution specific to the Simplex site. The
general physical solution of the criteria presented in the program consists
of a series of suite, cluster, structural and siting options. These options
are designed to be used as building blocks or components, creating a series
of alternatives with the potential for multiple applications, and for
diversity within individual applications.
All of the options for both suites and clusters are essentially
variations of one basic scheme. This concept is based upon the hierarchical
organization delineated in the program, and can be expressed as a continuum
of levels of privacy. (See Figs. C10 and Cl1.) In accord with the goal of
fostering the opportunities for social interaction, while at the same time
maintaining ample individual privacy, the schematic organization is centered
about the group activity areas. Social interaction potential is further
facilitated by the location of the main suite/cluster entries in between
two group activity areas. Access to the semi-private and private areas
is gained by passing through the smaller group activity area, which then
serves as a buffer zone. The privacy of these areas is maintained because
they are not used for any through traffic, being used only by the individual
suite occupants. To complete the schematic, the different living activigy
use/spaces determined by the program, categorized according to the relative
degree of privacy each requires, are assigned positions within the organiza-
tional concept.
Suite Options. In order to provide variety among the suites and
in the buildings' assemblage, the suite options include different numbers
of individual rooms as well as varying layouts of the activity use/spaces.
(See Figs. C12-C22,) The basic organizational grid is 12' Wide by 24' long
with subdivisions at 4' intervals, and the possibility of 4' and 8' exten-
sions in the long direction.
The most typical suites consist of seven bddrooms, plus living
room, kitchenette, dining room, study/work space, hand laundry room, and
baths. These elements are assembled in a linear arrangement with one
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primary exterior orientation., Two of these suites, placed back-to-back,
form one basic unit with two opposite exposure directions. (See Figs.
C12 and C13.) A minor variation of the basic layout is the result of
changing the orientation of the spaces at the end of the unit, creating
the third orientation direction. (See Figs. C14 and C15.) For further
variation, the linear assemblage is changed to an L-shape, with the result-
ing combined unit being in the shape of a T. (See 'Figs. C16 and C17.)
Using five or nine individual rooms in the basic linear configuration is
another possibility. (See Figs. C18 and C19.) A further option is
individual five- and nine-bedroom suites which are not meant to be combined
with other suites. Each of these suites has two opposite principal
orientations, and with minor rearrangements, three orientations. (See
Figs. C20 and C21.)
Variety within each of the individual suite layouts, incliding
different bedroom sizes and balcony locations, changes in the dimension and
quality of the interior passageway, and variations in the exterior edge, is
achieved through use of the four-foot subdivisions within the basic grid.
Within the long corridor, this variety serves to eliminate monotony,
allow for natural lighting, and create places for easual interaction. It
also provides a solution for different individuals' requirements for pri-
vate spaces, and provides differing relationships among the private rooms.
Depending on the structural system chosen, interconnections between
private rooms may be created if desired by the occupants. The monotony
of the long building facade in both the horizontal and vertical directions
is also eliminated by use of the four- and eight-foot extensions from
the basic grid. (See Fig. C22.)
Modular plumbing units and modular stair: units are designed to
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reduce construction time and on-site specialized labor costs. The plumbing
units include the suite kitchenettes, bathroom units, and the suite laun-
dries. (See Fig. C23.) The modular stair units are of two types--an
enclosed unit and a smaller open unit. (See Fig. C24.) These stairs
are situated to provide both conveniente and acceptable fire code access/
egress.
Cluster Options. Each cluster is made up of four suites (two on each
of two floors) and the cluster center, a two-story unit which contains
centralized facilities for the residents of its four component suites,
including a kitchen, dining room, large living room, and an amount of
undifferentiated floor space which may be subdivided by the residents to
serve their own purposes. (See Figs. C25, C26, and C27.) To emphasize
the communal nature of the cluster center and to architectonically express
its use by a larger group, an open internal stair connecting just the two
center levels, and a two-story space in the large living room (with an
overlooking balcony)! are included in the cluster center's design. (See
Fig. C28.) The living room also has a more intimate one-story area. The
kitchen contains a food preparation area, a food storage area, a scullery,
and an incinerator and recycling area. This division is intended to
increase efficiency of operation, and to facilitate sanitary preparation
of food. All of the appliances in the kitchen are typical domestic ones,
only present in greater quantity than usual, so that special training will
not be required for residents to use the kitchen. The dining area is
contiguous to both the kitchen and living room, with a large opening on
the latter space. Hopefully, it can be opened up and used during times
other than mealtimes. The open space upstairs includes a large area
accessible to the plumbing chase walls, so that wet activities, such as
darkrooms, artists' sinks, etc., can be accommodated if desired. There is
also an incinerator closet upstairs for the convenience of the suites on
that floor.
The plan of the cluster center includes two different possible loca-
tions for the exterior access stair, with accompanying changes in the
balcony location. The stair location possibilities are designed to accommo-
date different siting conditions.
The combination of the suite units and the cluster center to form
a complete cluster can be effected in several ways. (See Figs. C29 and C30.)
For low-rise buildings, the cluster center and a double suite may be joined
in a linear arrangement, with the principal stair and entry zone between
the two elements; or two single suites and a center unit may be assembled
in an L-shape, with the suites forming the arms, and the cluster center the
intersection of the L. In the latter case, the two sides of the cluster
center with plumbing chase walls are to be used as interior walls, and
the dining area can also partially function as a circulation zone.
Together with the varying suite sizes and shapes, these two options provide
a variety of choices for low-rise construction to meet siting demands.
In order for high-rise construction, or an elevator building, to
be economically feasible, a large number of people must be served on each
floor. To avoid the inconveniences caused by skip-stop elevator service,
two cluster units are combined into one elevator building. The clusters
are combined, center-to-center, with the elevators and circulation spaces
at the interface. A linear cluster arrangement must be used, since each
cluster center requires two exterior exposure directions. In order to
break up the mass of the resulting large building, one cluster-side may
be made somewhat (i.e., two to four stories) taller than the other.
These cluster units may be constructed using a number of different
structural systems. (See Figs, C31-C36.) The choice of a system may be
determined by economic, labor, time, availability, building assembly
(siting) design, and esthetic factors. The important organization prin-
ciples and relationships of the activity use/spaces are not dependent on
any one structural system, and the use of any of the suggested structural
systems will not appreciably change the potential qualities or style of
living within the buildings. This possibility of a variety of available
options is a result of the modular design of the suite units. The cluster
center does, however, require a 24' by 24' bay framing system to be used,
in order to maintain the large open spaces and the flexibility of the
undifferentiated area.
Both a 24' by 24' or a 12' by 24' bay framing system may be used
to construct the suites; this may be constructed of concrete with either
pre-cast or cast-in-place members and precast floor panels to various
poured slabs, or of. fire-proofed steel framing members. These systems,
especially the 24' and 24' bay, provide maximum potential for the resi-
dents to change their environment, especially if a wall panel infill system
is used. More rigid, but perhaps faster and cheaper to construct, is a
system of precast structural walls with precast flooring units. The walls
may be located either 12' or 24' on center, and may be of any transport-
able length (24' minimum, preferably 48' b 64' long, in increments of
4'.) A further expansion of this direction is the use of structural
boxes (12' wide by 24' to 32' long) which may be finished at the factory.
This system is extremely rigid in terms of alterations and possibilities
for large openings in the side walls (which are necessary in the larger
corridor open spaces.) Finally, the possibility of traditional masonry
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bearingpwall construction is available. This might be the most economical
system for small projects.
Siting Options. The last portion of the general solution consists
of a series of siting options, low- and high-rise, for flat and sloping
sites, with linear and orthagonal stacking. (See Figs. C37-C52.) The
first group of options, for low-rise construction on a flat site (or on a
level contour of a sloped site), are simple linear stacks of one or two
clusters, creating either a two- or a four-story building. Variety is
achieved by raising or lowering the first floor level with respect to the
natural ground level. This creates the possibility for different founda-
tion conditions--partial or full basements, or sunken parking underneath
the buildings. (See Figs. C37-C43.)
Another option is that of a high-rise building, here shown with a
raised plaza level with partially-underground parking below. (See Figs.
C44-C47.) A large amount of parking (96 spaces) and bicycle storage can
be hidden from view and separated from pedestrian traffic through the use
of this scheme.
A number of stacking possibilities of cluster assemblies for both
flat and sloped sites comprise the last group of siting options. Slopes
of 0% to 18% can be accommodated by the use of different linear and
orthagonal cluster combinations. (See Figs. C48-C52.) These options
further illustrate the flexibility of the cluster design for meeting a
variety of site conditions.
Simplex Site Solution. The plans for the Simplex site illustrate
a specific application of the cooperative housing design. (See Figs.
C53-58.) The site schemes are based upon the planning criteria estab-
lished in the Site Information section. Important aspects of the resulting
designs involve considerations of scale and compatability,
circulation, orientation and parking.
One of the bay systems is the most appropriate structural
choice for this site, because these systems allow for greater
flexibility and increased responsiveness to user-determined
changes in the interior arrangements. The actual system to be
used, either one of the 24' by 24' concrete bay systems, one
of the 12' by 24' concrete bay systems, or the 24' by 24' steel
bay system, should be determined by time and economic consider-
ations. Contractors' and fabricators' estimates and bids would
be used to choose th most appropriate system.
Several techniques are used to achieve compatability with
the proximal neighborhood in terms of scale and access between
the two communities. For one thing, the residential density
is similar to that of the neighboring'-community. The buildings
are primarily low-rise, two- and four-story walk-up units,
with the exception of the one high-rise structure on Parcel A.
A monolithic, monotonous quality, foreign to the neighborhood,
is avoided because the buildings have variety in plan, eleva-
tion, and section. Additionally, the choice of wall infill
material (between the structural framing members) helps to es-
tablish a sense of similar scale. The use of brick and/or
wood infill, both widely used materials in the local construc-
tion vernacular, would help the buildings to "blend in" with
their surroundings. Other reasons for using these materials
are their suitability to New England climactic conditions and
relatively maintenance-free performance. Wood is, of course,
to be used only where allowed by building code standards.
The site plan is responsive to the degree of permeability
necessitated by the qualities and fabric of the surrounding areas
in order to foster interaction. This permeability and scale
compatibility is also achieved by the use of a scheme with a
series of small open spaces ranging in size, use, and spatial
quality.
A number of circulation concerns are satisfied in the
site schemes. Automobile and pedestrian traffic is largely s
aeparated, but utility access to all of the clusters is avail-
able. The series of interconnected open spaces simplifies the
creation of a series of primary and secondary internal path-
ways and also allows for the development of entry courts at
the center of cluster groupings.
Within limits (of variety and creation of varying open
space qualities), the orientation of most of the cluster
buildings is designed to maximize the desirahle exterior expo-
sures (to the east, south, and west), especially for the indi-
vidual bedrooms.
The 200 parking spaces for automobiles are designed to
be both as inconspicuous and as convenient as possible. Most
of the parking spaces on Parcel A, which contains two-thirds
of the total number, are under thenhigh-rise building and its
raised plaza. The remainder are located in four small sites
convenient to entries to the clusters. Scattered mini-lots
are also part of the Parcel B scheme, and the remaining spaces
are placed so as to intrude as little as possible.
Summary. Because the material is organized in terms of
both general and specific solutions, a larger amount and
greater variety of possible solutions can be presented. This
shows the flexibility of the basic design schematic and physical
assumptions, but does not ensure that all of the schemes are
optimal, or even desirable. In general, the basic designs for
the linear double and single suites, for the cluster center,
and for cluster units are quite responsive to the demands of
the program, and at the same time, are architecturally satis-
factory. The basic linear low- and high-rise siting options
are also the most feasible and satisfactory. Finally, the
solution for Parcel A of the Simplex site plan works fairly
well, but the Parcel B site plan is not as satisfactory,
partly due to problems of shape, size, and orientation of the
site section.
IV. SUMMARY
The task of preparing this thesis was a valuable learning experience
for me. By experimenting with a number of approaches to the problem of
converting programmatic information to schematic information to schematic
organization to physical design reality, I gradually evolved a basic design
approach suitable to myself for a design problem of this nature.
The first attempt at a design solution, involving strict adherence
to a selected geometric pattern, resulted in a forced design which did not
satisfactorily meet either the architectural or social requirements of the
program. I realized that the beauty of a complex geometric pattern,
apparent in the architect's plans, is seldom visible to the user of the
building. In fact, a complex geometric plan pattern frequently confuses
the individual who must use the building for s/he views it at a different
(90*) angle from the pErspective of the designer.
The next attempts at solution demonstrated the importance of main-
taining the subservience of structural form to architectural form. A
suitable structural system should be used to architectonically express
each element of the building, not to determine the architectural and func-
tional design of the building. I realized that this does not preclude the
use of differing structural systems in differing parts of the same build-
ing; actually, such a change may more adequately reflect the functions of
the building.
I also learned that it is important to develop a system of strong
priorities in the site-planning process, and then adhere to them. As long
as the goal of parking 400 cars was maintained, the automobile essentially
dominated the site plan. The decision to accentuate the development's
orientation toward pedestrians and cooperative and public transportation,
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as originally required in the program, put the automobile in proper per-
spective, and enabled me to concentrate on the more significant aspects
of siting, namely 1) interface with the surrounding neighborhood, 2) open
spaces, 3) circulation patterns, and 4) arrangements for light and sun.
The suceess of the measures taken to promote interaction between the
cooperative development and the surrounding neighborhood cannot be fully
evaluated without actually constructing the complex; the achievement of the
other site planning goals is more readily apparent in the site plans.
Designing for a non-standard building type where there are few
or no examples available is difficult, because the interaction between
architecture and people is hard to predict. As a result, much of the
design in this thesis is based on personal logic resulting from certain
assumptions. In designing building elements for activities which are not
fully defined and are subject to change, flexibility is essential. This
predicates selection of a system of organization and structure which
easily permits adjustment and remodeling. The development of a variety
of building options, based on specific schematic interaction plans, hope-
fully provides an adequate selection to suit different user and planning
needs.
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Fig. A2. Simplex Site Area: Land Use Map
Fig. A3. Simplex Site: Immediate Context/Constraints.
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Fig. A4. Site Planning Issues: Community Interface.
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Fig. A5. Site Planning Issues: Internal Circulation.
Fig. A6. Site Planning Issues: Generalized Design
Considerations.
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Fig. A7. Site Planning Issues: Development Schemes.
101
HH
H
H
COMMUNITY CENTER
HOUSING
Site Planning Issues: Directions for Growth.Fig. A8.
10
APPENDIX B:
FIGURES Cl-C58
Fig. Cl. Modular Box Units.
Fig. C2. Linear Suite Diagram: Structure
I.
ing. C3.S E a
Fig. C3. Linear Suite Elevation
r14. of. Ita. Stes 060A., 147
Fig. C4. Linear Suite Sketch and Overlay
IExterior Edge
Fig. C5. Exterior Edge Conditions
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Preliminary Gridded Site Plan and Elevation--
Section A
Fig. C6.
1?AW
A
Preliminary Gridded Site Plan-- Section BFig. C7.
Fig. C8. Site Plan--Section A: Layout #1
Site Plan--Section A: Layout #2Fig. C9.
A: Most Public-- Suite(s)' entry zone, internal/external
circulation
B. Semi-Public-- Group activity areas: living, dining,
kitchenette
C. Semi-Private--Internal circulation (within suites), laundry,
storage, corridor open spaces, suite
study/play areas, baths
D. Most Private--Individual spaces.
Fig. C10. Organization Schematic--Typical Cluster.
114
A. Most Public-- Entry, major vertical/horizontal circulation
B. Semi-Public-- Cluster Common space, large group activity
area
C. Semi-Private--Small group activity area, suite common
spaces
D. Most Private--Individual spaces, baths, etc.
Fig. Cll. Organization Schematic--Typical Suite.
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Fig. C12. Suite Options--7 Bedrooms :Plan
Suite Options--7 Bedrooms: PlanFig. Cl3.
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Fig. C14. Suite Options--7 Bedrooms: Plan
Fig. C15. Suite Options--7 Bedrooms: Plan
Fig. C16. Suite Options--7 Bedrooms: Plan
Fig. C17. Suite Options--7 Bedrooms: Plan
Fig. C18. Suite Options--9 Bedrooms: Plan
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Fig. C19. Suite Options--5 Bedrooms: Plan
Fig. C20. Suite Options--9 Bedrooms: Plan
Fig. C21. Suite Options--5 Bedrooms: Plan
Fig. C22. Suite Options--7 Bedrooms: Elevation
p
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Fig. C24. Modular Stair Units
Fig. C25. Cluster Center--Level A: Plan
Fig. C26. Cluster Center--Level B: Plan
Fig. C27. Cluster Center: Typical Elevations
Fig. C28. Cluster Center: Sections
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Fig. C29. Cluster Options: Schematic.
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Fig. C30,' Cluster Options: Schematic.
Fig. C31. Structural Options--Concrete Bay Framing
Fig. C32. Structural Options--Concrete Bay Framing
Structural Options--Precast WallsFig. C33.
Fig. C34. Structural OPtions--Precast Boxes
Fig. C35. Structural Options--Sfeel -Framing
tStructural options--MasonryFig. C36.
Fig. C37. Siting Options--Low Rise #1: Sections
Fig. C38. Siting Options--Low Rise #2: Sections
Fig. C39. Siting Options--Low Rise #3: Sections
Fig. C40. Siting Options--Low Rise #4: Sections
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Fig. C41. Siting Options--Low Rise #5: Sections
Fig. C42. Siting Options--Low Rise #1: Plan and Elevations
Fig. C43. Siting Options,=-Low Rise #4: Plan and Elevations
Fig. C44 Siting Options--High Rise: Plan
Siting Options--High Rise: Parking Level PlanFig. C4 5.
Fig. C46. Siting Options--High Rise: Garage Structural Diagram
Fig. C47. Siting Options--High Rise: Elevation
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Fig. C48. Siting Options--Linear Stacking Variations
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Fig. C49. Siting Options--Linear Stacking variations
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Fig. C50. Siting Options--Linear Stacking Variations
Fig. C51. Siting Options--Linear Stacking Variations
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Fig. C52. Siting Options--Linear Stacking Variations
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Simplex Site--Parcel A: SchematicFig. C53.
Fig. C54. Simplex Site--Parcel A: Plan
Fig. C55. Simplex Site--Parcel A: Elevations
Fig. C56. Simplex Site--Parcel B: Schematic
Fig. C57. Simplex Site--Parcel B: Plan
Fig. C58. Simplex Site--Parcel B: Elevations
